Enhancement of soluble expression of codon-optimized Thermomicrobium roseum sarcosine oxidase in Escherichia coli via chaperone co-expression.
The codon-optimized sarcosine oxidase from Thermomicrobium roseum (TrSOX) was successfully expressed in Escherichia coli and its soluble expression was significantly enhanced via the co-expression of chaperones. With the assistance of whole-genome analysis of T. roseum DSM 5159, the sox gene was predicated and its sequence was optimized based on the codon bias of E. coli. The TrSOX gene was successfully constructed in the pET28a plasmid. After induction with IPTG for 8h, SDS-PAGE analysis of crude enzyme solutions showed a significant 43 kDa protein band, indicating SOX was successfully expressed in E. coli. However, the dark band corresponding to the intracellular insoluble fraction indicated that most of TrSOX enzyme existed in the inactive form in "inclusion bodies" owing to the "hot spots" of TrSOX. Furthermore, the co-expression of five different combinations of chaperones indicated that the soluble expression of TrSOX was greatly improved by the co-expression of molecular chaperones GroES-GroEL and DnaK-DnaJ-GrpE-GroES-GroEL. Additionally, the analysis of intramolecular forces indicated that the hydrophobic amino acids, hydrogen bonds, and ionic bonds were favorable for enhancing the interaction and stability of TrSOX secondary structure. This study provides a novel strategy for enhancing the soluble expression of TrSOX in E. coli.